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The crystallographic problem: Crystal- 
Iographers working in fields such as to- 
pography or monochromator design with 
a conventional X-ray source or, more of- 
ten nowadays, with a synchrotron beam 
need to compute crystal characteristics: 
dielectric susceptibilities \ (via structure 
factors), absorption coefficients I~/P and 
crystal rocking curves. These compu- 
tations must be performed to a good 
precision, taking into account dispersion 
correction (f' and f"), polarization and 
the dynamical theory for rocking curves. 
People generally use a set of rather in- 
convenient heterogeneous programs for 
these computations which are not al- 
ways very user-friendly. 
Method of solution: FHKL is a very 
easy to use menu-driven program: the 
user enters data and chooses options 
by clicking on buttons or moving slid- 
ers with a mouse inside the X-window 
graphical interface. The program needs 
only one data file containing information 
about the atoms of the asymmetric unit 
of the crystal. 
FHKL may perform the following 
tasks: 
(a) Compute structure factors Fhk/, di- 
electric susceptibilities \hk/ and absorp- 
tion coefficients idp for a given wave- 
length A and a range of hkl reflexions or 
for a fixed hkl in a given energy range. 
The atomic scattering factors f are inter- 
polated by the program with data from 
International Tables for X-ray Crystallog- 
raphy (1974). The dispersion corrections 
f' and f "  may be calculated either by 
a program due to Cromer & Liberman 
(1970), which is included in FHKL, or 
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from data by Henke, Gullikson & Davis 
(1993) as the user wishes. Thermal agi- 
tation (isotropic or anisotropic) may also 
be taken into account. 
(b) Draw curves of f versus sin(e)/~, 
f' and f "  versus energy or  H/P versus 
energy. 
(c) Compute and draw crystal rock- 
ing curves in reflexion and transmission 
cases, taking into account perpendicular 
or parallel polarization. 
(d) Perform operations on rocking 
curves: addition or multiplication by 
a constant, addition, correlation or 
convolution of two curves. 
Software environment: FHKL is de- 
signed for Unix workstations. The main 
program is written in C but some 
subroutines involving calculations with 
complex numbers are written in Fortran. 
An X-window system and OSF-Motif 
widgets (Xm library) are required for the 
graphic interface. 
Hardware environment: The pro- 
gram has been developed on an IBM 
RS6000/560 workstation. It also runs on 
many other Unix computers: it has been 
compiled successfully on a Hewlett- 
Packard 9000/735, a Silicon-Graphics 
Indigo, a Sun-Sparc 4/40 ipc and a 
PC486 running with Linux. The usual 
X-window display is necessary. 
The memory size of FHKL depends 
on the maximum number of atoms in the 
crystal cell; for 1000 atoms, a memory of 
about 6 Mbytes is needed. 
Program specification: Note that FHKL 
is usually used for small crystal struc- 
tures and is not optimized for the cal- 
culation of a large number of structure 
factors in the case of macromolecular 
structures. 
Typical run times for normal utilization 
are of the order of a few seconds CPU, 
but in some rare cases it may reach 
10 min. 
The volume of the source code is es- 
timated as 12 000 lines (including com- 
ments) for the C part and 1500 lines for 
the Fortran subroutines. 
Documentation: Documentation of 
about 900 lines describes the program 
use and the installation procedure. It is 
available in the form of an ASCII file or 
a PostScript file. 
Availability: This program is 
available on request to the author: 
soyer@lmcp.jussieu.fr. The distribution 
includes all source codes and 
documentation and is available by 
e-mail or ftp. The distribution is free of 
charge to the research and teaching 
community. 
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The crystallographic problem: Diffrac- 
tion lines are broadened for two rea- 
sons: instrumental contribution and 
physical (structural, specimen) imper- 
fections (Klug & Alexander, 1974). 
Physical broadening has reflection- 
order-independent and -dependent 
contributions, which are usually referred 
to as size and strain broadenings, 
respectively. The program calculates 
domain size and strain from input 
integral breadths of at least two physi- 
cally broadened diffraction line profiles. 
Besides the so-called simplified integral- 
breadth methods (Klug & Alexander, 
1974), the program calculates the root- 
mean-square strain (r.m.s.s.) and both 
surface- and volume-weighted domain 
sizes, together with the associated 
estimated standard deviations (e.s.d.s), 
according to the 'double-Voigt' method 
(Balzar & Ledbetter, 1993; Balzar, 1993), 
which is equivalent to the Warren & 
Averbach (1952) approximation. 
Method of solution: The physically 
broadened line profiles, already cor- 
rected for instrumental broadening, 
are required for input. Currently, three 
functions used to model the physically 
broadened line profiles are adopted: (i) 
Voigt, where integral breadths of both 
Cauchy (Lorentz) and Gauss parts must 
be provided; (ii) pseudo-Voigt, where 
parameters needed are the full width at 
half-maximum (FWHM) and the mixing 
parameter; and (iii) Pearson VII with 
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